T HE JOHNS HOPKINS Health System, together with the Johns Hopkins University School of Medicine, is an integrated health care delivery system, providing health care of the highest quality to the patients of the state of Maryland, the Country and the world. For seven consecutive years, The Johns Hopkins Hospital has been recognized as the best health care facility in the Country, based upon an analysis performed by U.S. News & World Report. The School of Medicine continues to be the Country's leading recipient of research grants, and the medical education programs are consistently recognized for being among the best in the world. Developing information systems in such an environment is incredibly challenging, and we believe that we have found the governance structure, the technical approach, and the collaboration needed to do it well.
During the past 20 years, many brilliant clinicians and technicians at The Johns Hopkins Hospital, and elsewhere, have attempted to work together to develop the ideal computerized patient record. Their valiant efforts have resulted in excellent products that meet the needs of a small percentage of the user community. Few have resulted in a universal solution, and it is likely that many more systems will continue to follow this track. It isn't for lack of expertise, skill or effort. It is more often due to good intentions based upon insufficient information, inadequate collaboration, inordinate analytical effort, and incorrect assumptions. The story is now very different at Johns Hopkins.
In late 1994, several talented physicians, among the very best in their respective fields, set upon a journey in search of the ideal electronic patient record that would be designed to improve the delivery of care. Working closely with the corporate Vice President responsible for medical records, these physicians embarked upon an initiative that included the design, development and deployment of the Johns Hopkins Medicine Electronic Patient Record. Within months it was clear that the world's best clinical systems architects had been assembled in a way that would truly make a difference at Hopkins.
THE DEMOCRACY OF DESIGN
As the world has come to recognize during the past few decades, democracy is difficult. It requires focused effort, relentless pursuit, dedicated individuals, a vision of the future, and courage. It is incredibly difficult-but it works. There isn't anything any better. Democracy also requires structure, guidelines, standards, and a form of governance. The team who has worked together to develop the electronic patient record for Hopkins is a critical element in the governance structure of the Johns Hopkins Medicine Center for Information Services.
In March 1995, with the appointment of a new Vice President and Chief Information Officer for the Johns Hopkins Medicine family of institutions, the leadership of the enterprise established an Advisory Board for all information systems initiatives. This Advisory Board, charged with establishing a balanced approach to governance, funding and priority setting, is a "coalition" which includes representatives from The Johns Hopkins Health System, The Johns Hopkins Hospital, the Johns Hopkins University School of Medicine, Johns Hopkins Health Care, the Johns Hopkins Medical Services Corporation, the Johns Hopkins Bayview Medical Center, the Johns Hopkins Bayview Physicians and the Johns Hopkins Home Care Group.
Four subcommittees were formed. Each subcommittee is charged with evaluating opportunities, investigating emerging technologies, seeking innovative solutions, and recommending the allocation of resources. The Clinical Systems Advisory Committee is focused on the clinical information systems needs of Johns Hopkins Medicine. A parallel subcommittee, the Financial and Administrative Systems Advisory Committee focuses on the financial and administrative information systems, and has a similar charge. The third subcommittee, referred to as the Institutional Computing Standards Committee addresses the development of hardware, connectivity and data structure standards, with particular emphasis on desk-top computing. The fourth, and newest subcommittee is the Research and Education Systems Advisory Committee, which addresses the needs of the basic scientists and the clinical researchers, as well as the professors in the Medical School.
It is important to the institutions that each of the above committees and subcommittees be multidisciplinary and multi-entity in composition. Every opportunity is taken to provide "cross-fertilization" of the teams to promote collaboration, collegiality, cooperation and coordination. This approach has provided an excellent forum for open discussion, and the democratization of decisionmaking that has contributed to the success of the Center for Information Services.
THE COMMITMENT TO EXCELLENCE
The collaborative nature of each design team, work group and subcommittee would not alone be sufficient to promote the development of an excellent product. A clear vision of the future, with a focus on patient care of the highest quality permeates the Johns Hopkins Medical Institutions. A patient-centric approach to clinical information systems is at the heart of the strategic plan for the deployment of new technologies and electronic solutions. A commitment to the patient, and to the caregiver remains the focus of the enhancement efforts for the Electronic Patient Record.
The Johns Hopkins Electronic Patient Record was conceived to provide fast and efficient access to every patient's record across the continuum of care. Built in Microsoft Visual Basic, and deployed on a Microsoft Windows NT platform, the system has now been successfully deployed on more than 2000 workstations. The client, using a graphical user interface, provides an elegant interaction to an array of functions that are seamlessly tied to servers across the enterprise. Any clinician with appropriate privileges can perform the following functions: patient identification and patient selection based upon medical record number, provider name or number, patient name, inpatient census unit, or outpatient clinic location; a view of problem lists, allergies, medications, with the on-line real time capability to add, modify, or delete as needed; view REEL AND MANDELL of all clinical results, with "stop light" highlighting of panic values, or "out of range" values; the ability to create, modify, print, edit and electronically sign an array of documents including clinic notes, operative notes, discharge summaries, or progress reports for patients regardless of the nature of the encounter; and the management of a health maintenance record, to include information related to immunizations and other preventive procedures.
It is also clear that computed radiography and teleradiology are important components of our future. Within the next year, we expect that our EPR'98 will include a pathway into radiological images. We also hope that our new Comprehensive Cancer Center will be supported by a filmless radiology department, promoting further use of our Electronic Patient Record. This part of our evolution is not yet complete, but with the support of our faculty and leadership, we believe we are well on our way.
THE MISSION OF THE INSTITUTION
The mission of the institutions and the values of Johns Hopkins Medicine have been clearly articulated, and are at the foundation of the activities that have been endorsed. Innovation, partnership, collegiality, stewardship and leadership are among the organizational values that continue to be demonstrated in product development. When coupled with the commitment to be the world's preeminent healthcare institution, these values serve to motivate and reinforce creativity in design, and excellence of the product.
An equally strong focus is the recognition that all information must be tightly integrated across the entitites of Johns Hopkins Medicine. To satisfy this requirement, the Johns Hopkins Medicine Center for Information Services (JHMCIS) works closely with the leadership of each of the affiliated organizations of the Johns Hopkins Health System and the Johns Hopkins University. An effort to support a common patient identifier, common financial systems, and common administrative systems across the enterprise was started in the late 1980's. Tremendous progress has been made during the past five years, but the new governance structure has provided the mechanism for tackling the remaining, and somewhat more challenging issues.
There is also a need for the Center for Information Services to support the relationships and alliances that are being formed by the enterprise, with responsive information technology services for the academic, research, and patient care missions of this academic medical center. To support this requirement, all members of the JHMCIS have become more involved in the clinical and business initiatives that are underway. JHMCIS staff are participating in planning efforts that describe and define the future direction of the enterprise. Collaboration in planning for the new Comprehensive Cancer Center, participation in planning for distance-learning efforts, and cooperation in the development of a statewide alliance of hospitals are examples of opportunities where JHMCIS is an active participant. These and other similar activities complement the role of the institutions, and provide stimulation for the staff of technologists and information systems professionals.
THE CHALLENGES & OPPORTUNITIES
Although the path has been littered with success, challenges continue to present themselves. The organization, like many others in academic medicine is evolving in ways that might not have been anticipated, and may not always be understood. These detours or unmarked pathways present challenges and opportunities that could serve to dilute effort or confuse the staff. To deal with these issues as they arise, the governance structure has become an incredibly valuable asset. Once again, the work associated with this democratic approach is considerable, but well-worth the cost. Distractions are managed, and opportunities are prioritized, with the participation of many members of the team.
This prioritization effort has also evolved. The 223 Clinical Systems Advisory Committee welcomes the participation of clinicians and administrators as new initiatives are evaluated. The Financial and Administrative Systems Committee is equally committed to hearing the opportunities that abound. All information systems activities, whether departmentfocused or institution-based are now presented to the appropriate subcommittee by the sponsor of the system. The governing bodies have agreed that there are no "stand alone" systems, and all development efforts are discussed openly in light of the business environment and the enterprise strategic plan. Once presented, the costs and benefits are quantified whenever possible, and the group is expected to recommend the allocation of resources if necessary. These recommendations are then passed to the JHMCIS Advisory Board where final decisions are made as to the efforts and activities that will be endorsed. Once again, democracy prevails, and the efforts required to achieve this level of consensus have paid off tenfold. Many significant challenges continue to present themselves as we migrate from the decentralized approach to information systems management to a distributed approach of systems coordination. The Johns Hopkins Hospital is an example of decentralized management at its best. An identical approach to the development and deployment of technology has been too expensive to sustain. A need for a well-coordinated approach to the management of technology speaks to the need for distributed computing that is centrally funded, and centrally coordinated. This, like the move to a new democracy, is sometimes difficult.
